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KYRKOHERDEN uti IKALIS,
VÅLÅREVÖRDIGE och HÖGLÅRDE
Herr HENRIC JOHAN
BERGROTH,
famt
Fru HELENA ULRICA
BERGRO7H,
född PROCHMAN,
MINE HULDASTE FÖRÄLDRAR \
"Mjuta Föräldrar ingen fiörre glådje i verlden, an den att
finna fina Barn cackfamma; och emorraga de med
godhet åfven de ringafte bevis deraf, frågande mera hvad
hjcrtat vill, ån hvad förmågan mågtar åftadkomma: I"i
kan ockfå jag med tillförfigt hoppas, at derta offer fkall
aga inför Eder , Mine lltildafle Föråldrar, rågot varde.
Emottagen der, fålbm etc bevis af den tac!k_;r*h t . lom
ej blott fkall lika mig, få långe jag ånnu t;:--' muntras af
Eder ömhet, vågledes af Edra råd. och .lyr.k. af 1 dra ef-
rerdömen, utan iom ånnu (kall vara lika k k.. f"-i ir.icu
hjerta i de fhinder. d ra Föriynen fördröj.e! då jag trölt-
\o- och öfvergifven går att vålfigna Eder .ifka.
MINE HULDASTE FÖRÅLDRARS
c.dmjuk-lydiirf.e Son
FUFBRIC E-HRAIM BekGRO-IR
Quando radii luminis e fole profedti per roramen CR-juscunque flgurtc, in plano aliquo confedum, pro-
iiciuntur in planum aliud, Ipatium ab illis illuminatura
iformam habere foramini fimilem raro invenimus, diffi-
"milicudoque illa pendet ab inclinatione muuia amborusn
planorum atque radiorum illuminantium, nec uon a di-
iiantia foraminis a fpatio illuminaco. Si v. c forma fo-
raminis eft redtilinea quadrata, fpatium illuminatum cir-
"culo non diffimile efle poteft. 1 Injns ph_enomeni expli-
cationem, quam usque a temporibus ARISTOT-ELIS
tentaflé dicuntur oprici, primus veram dedit Mathema-
ticusMelknenfis FRANCISCUS MALROLYCUS (*).
Reöe .cilioec obfervavit, quum föl non ut pundlum lu-
-cens ied ut corpus diametro aliquo prteditum nobis ap-
pareat, quodcunque punctiim peripherias foraminis con-
ilderandum cfie ut verticem duorum lucis conorum op-
pofitorum, quorum unus bafin habet in fole, alrer vero
jn peripheria fpatii illuminati aut circulum Allt ellipfin
A pin-
.(*) Virlc r-jus librunr'. Pbotifmi de lumine £f vmibra, ad
Pcrfpefftvam radiorum £f incidentiant facientes^ Vi-
net iis 1575.
4 ) st ( #
pingi.; Tälés. circiili ve.l ellipfes ftcmnt, ut* fpatium illu-
minatum figuram adipifcatur.' curvilineam, etiamfi- fora-
men fit rcdilineum.
Gum in arte gnomonica hujus problematis fit ufiis-,
calculo determinare conftituimus- figuram & dimenfiones
fpacii illuminati, datis figura fbraminis, inclinatione pla»
norum & radiorum illuminantium, atque diflantia fora*
minis-a fpatio illuminato,. a>qua& fedoris- cenfurae. fubjici*
entes conatus,
Ad' pund-a extra Ellipfes- nominatas* per foramen*nul-
lunv transmittitur lumen ; linea itaque omnes Ellipfes tån-
gens figuram determinat fpatii illuminati. Frius vero
quam hujus lineae innotefcit arquatio, in illam rem inqui»
rere debemus-, qualis eilet figura fpatii illuminati, ii. ut
pundum eonfideraretur fbl.
Sit in hoc cafir curva MAR (Fig. i.y-pars-- peripheriae
foraminis, per cujus* puneta A, & Mradii luminis e fo-
lé profedi parallell AB' & MN perveniunt ad planunr
NBS, cui dato angulo inclinationis ___ m occurrunt in
pundis B __ N, atque curvam NBS formanr. Reda li-
nea CD' fif interfedio planorum MAR. & NBS, cui nor-
malis ex A ducatur reda AC. A pundo A ulterius de-
mittatur perpendicularis- AE ad planum NBS, cui occur.
rat in E, & jungatnur punda B, E & G redis BE, EG
& BC, quo fcidb erit ang ABE=m, & planorum MAR
& NBS mutua inclinatio -- ACE___n. A pundo M du-
catur reda MP perpendiculiris in AC, & ex P demitta-
tur PQ__ Darallela linea? AB, ut occurrat piano NBS in
pundo Q_, quod in reda BC fitum erit. Jundis itaque
pundis Q^& N linea A7(9k ob parallelifmum laterum op-
gofiroruni erit MPQN p<u'al-elogran.ii_u.j., adeoque PO___
MN,
&)3 C ♦
■MN, & Qy= PM. Fadis vero ÄBzia, & Sinu toto-si,
AE
«runt AB--a Sin-m, BE=a Cofm, AC ="_ - =»s'/« "»
/7 SV/; w o, .-,>-. Ä a Sin ni <_"__. _. „_, n-, 6cCi.~~ r = _ " ai quoque a BSin n Tgn Tg n * 1
ducitur reda BE perpendicularis in planum MAR, cui
occurrit in F, & a inreda FG perpendicularis in CD,
dudis FA & GB, inclinatio racfiorum AB & MN in
planum MAR erit FAB =d. Eft vero in triangulo CEB
latus _?C = V (Cik
_ aC£". __#. CofCEB -f £# 2) =
mCti. m yy Tg m'—2 7g mTg n Cof CEB +Tg ir), 5~
1g n
CB
__ EE. Sin CEB_ r__ Tgn SinCEB _ _g'" ' ~ ÉC^ÉBTCqfCEÉ ~'Tg m - TgnCofCEB '
■Cotg GCB, unde invenitur Sin GCB _=___
. Tgm-Tgn CofCEB . ; xfäfc efl
V« Tg nV—2 Tg m 7g ■ CofCEB + Z£**J
BG= = BC. Sin GCB= a Cofm( T£ m—Cof CEB\, BF m\7gn J
BG. Sin BGF= a Sin n Cofm ( TSJ___
_ Co/ CEB\_deo-
\ 7g ._ v
■oue Sin 1= -F =Sinn Cofm ('IMJ_. —CofCEB). Hinc* AB K Tgn /
/-> rr^T-n T_t tn Sin I .Vero invenitur CofCEB- ___, — , & ejus7g n Sin n Cofm
A z fub-
& )" * C tjr
åib-Hiutiön» fatfe BC-_^a^J^^(Tgn^^. S_^
Tg n- _ Cofm Cofni— Tgm 1}:, atque Sin GCB =
Sin. I
i 1 —, feu fa-_______ r. < i,t - \ 27\ m Sin /' -r . -,■Cofm Coj n\/ {Tgir -f k —Zg r./ )Gu/ //. Gu/ ;;
tfa k=__V(Tgn~-+*J& mSial - 7g tf). BC =Cofm Cofn
'JW?, Se Sin, GCE= Sin l ..
Tg,n< kCoJmCofn
Sumantur jam ab origine A curvce MAR abfcilTae ira"
reda/lC: fiat fcilicet AP'--x, & ordinata orthogonalii
PM-y- QN. Eric itaque BC-.AC-.-.k Co/n :Tgm;: BQj. ** 
i - nr. k Cofvundc eruitur z.<v_-= -. x,
Tg m<
Sit ulterius BE curvar NBS linea abfciffarum, & du>
ootur a _V redla NT normalis in> BE, quce linex itu
U occurrat. Fiat. Bl --r & TN — _->. Cura antea in«
r r> rrm Si~* m Cofn — Sin l nVentus iit Cof CLB =___ _ 2   elt quoqueGof'm Sin «'
Siu CEBJ^V'-- <-s"»Corn--Sinl)'\ ===. &Co/ //_-- _?//; ?__z /
_&// C££ _= -c-,^- == i-rsL_i;' — Co/ TUB. Hinc vero>
in-
# )■?('"♦
ihvenitur Sin TUB -~ l*/& —b* Tg m ', & NL..sa
A..
Nfl..SinNQP_ NQ^^inGCßS.n NU& ~ Sm -f(JB
Sin l - y: ■■ '.: -...- , nec non QJJ' =__.'Cojm Cofn \/(k z —b2 7g m 2)
NQ^^Sin_ QNU __ A-Y7 . Sin (7UR-\-GCB) __
~S7n~NU(I~ '"'"Sin TUB
-I^ fi fada e([g_z ! . (bSw/Tgm
y/ k" —b ~ 7g m 2) 6 | " Cu/ m C5»/ o
_|_ y k 2 —b TgmTj W-Cof m 2 Cof v2 _&« /2) ).
Hinc autem inveniuatur BU___ BQ^— QJJ ___. __!__:.__. —Tg m
$2. , TU= BU . Co/ TUB = Cofn bx —v'(k 2 —b z Tgm 2)
Tgm'g[,y_ , adeoque NU 4 UT = sV(k:--b~ Tgm2).
{Sm l-gb_Sm_ m Cofn.y_ + Q n b &BT
_
Cof m Cofny/(k —b2 Tgm2)
BU. Sm TUB= r= Cofn V Tg m2) x _
Tg m
Änibabus> htfce aequationibus compa.atis habetur
B 3, -f
#)i ( &
x= _^(^-j. (SioJ-gbStom Cofn)r \
5»; / ö CofmCofv\/(k'-—rTgm')J ~~ /
V(k 2--b>7gm 2) x _ \
Si j.im hi valöres coordinatarum x Se y in dala cur-
vae MAR a-quatione fubftituuntur, orhur a-quatio coor-
dina'as r & s continens, & deternvnans curvam NBS,
qua* fpat.ii illuminati peripheriam conftitueret, fi fol nul-
lo apnareret diametro, vel C\ e cenrrt) tantum fblis radii
Incks advenirent. Re ipfa aurem axes omnes lucis cono-
rum in curva NBS piano NBSG occurrunt, angulo in-
c.iiutiouis cxiflente -- tu.
"Niki fit m -_. 9or, quando circnlus oritur, lumen in
piano NBSG circa quodvis curva. pundum N ellipfin
pir.git, cujus axis major lineae BE eft parallelus. Omni-
um au-em ellipfium axis major a curva NBS in partes
proportionales (ecatur. Magnitudo axis hujus pendet a
dHtatitia inter M S. N, quce variabilis eft, nifi fit angulus
ti-- o. Ut icaque determinentur dimenfiones talium el-
lipfium, fit ABC (Fig 2) conus lucis, cujus interfedio
elliptica cum piano NmS (Fig. i) fit B7(S (Fig. 2). In-
clinatio autem axis coni AD & axis majoris BC ellipfis
efl ang. ADB ■_=__ m. Dodis itaque per pundum D re-
ctis EF in piano ABDC & DK in piano ellipfis axi AD
normalihtis, erit ED -- DK, adeoque, fada AD --A,
& dimidio folie apparente diametro __ ang. BAD - p, ED
c:: DK -= A.Tg H) ED = ■" , & DC —Sin (m -\- p )
A Sin
afc ) 7 ( $"
A' Sin p:
Sin ( m — p ) Inde-autem invenitur axis BC r=
A Sin p y A'Sin p , A Sin m Sin t p
Sin {tn -|- p) Sin {tn — p) Sin.(m -f- pfSin (ni — p)'
Sedo axe BC in (7 in duas- jequales- partes , dudaque re-
da GM lineas DE parallela, habetur ex natura ellipfis-
BD , DC-..DJQ-: BG 1 : GHZ v : é-J/^Jfl
-5V». (». -f- //) :■ SV» Qw-— /_«_>"
. Aii. t % . A- Sin m 7- Sin iu% . ru-'.. A- ig ftr : : — . " : GH-y un--4 AV; 'vi + /jc)r Sin (ra — //) 2
de poft debitam redudionem invenitur femiaxis minor
GÉzf= A SU'"?ZJi Numerata itaque
\/Svi 'm +u) Sin (ra — p)
ex origine B in linea BC abfcida =_./_> fnclaque ordinata
orthogonali __-- q , eric requario ellipfis qucdita ; q~ =-
a c- t >. Sin [vi -\~ a) Sinim — u) . p~ rr ,z A Sin vi 1g fi.p — \ ___£V _ ILjJL. . EftCof
autem tfn. Eg. i) PQj^Xm'== ±*?l£? S= a- SJlllJ^AC Sin m
Sinn , , (Sin I— gb Siutn Cofn) r \__= a — (gs 4- v __ _A_ ±_J— ]" quoÄr» / Co/m Cofn\/{k ' -b Tg tn 2))
Valöre pro A fubflituto in tequatione ellipfis, fädisque
«.___._... Sin m Tgp; 0= »-g Sin t» SinuTgp
Sin-1
y __"_■-"
*)s ( $
__ "iTg-tTto.xljg p {Siv ./_ — gb Sin m CJ n) &Sinl' J{k~"—b~ Tgm 2) '
J =_- gl-Jf. + "*> 6Vg (CT - . oritur «qiiatio q 2 =Cofp2
(a, — (is — yr)p — '$p~ , qu_e determinat ellipfin circa
pundum Nin piano NBS pidam. Eft autem ejus axis
majoiis pars BD-~ ' (« - /. j — yr) ,- Sin m Sin [m — -t)
fe DC == - , Co/J± [x—Bs — yr).2 Siv nSm (ra .— p)
His pntmi.lis jam inveniri pofeft a*quatio, -cujus o-
pe rnnott (cit figura (patii illuminati. Denotante icilcet
in Fig. 3 NBS , B7 Se TN easdem lii>eas quam in Fig.
i , & lit QCill ellipfis circa pundum N pidum , cujus a-
xis major GH parallelus efl linea. abfcifiarum BE in cur-
va NBS. Sir autem linea DCQ__p_vs peripheriae fpatii il-
luminati, quaa -eliipfin in o_.rangit, Produda ulterius EB,
donec occurrat linea; 7)Q_\n C, a Q perpendicularis in CE
ducacur OP, quae reda. GH perpendiculariter occurrit in
L. Fadis rtaque BT--r, TN= =s; GL--p, Q7, =q;
CP =t, PQ_-= v; erit a.qiiatio. pro ellipfi OGHz
i.) q2 -■=. (a — ./_-■ — yr) p _ J>2 , reda autem GN —
£(x-ss-yr)y fada £ ___ ——Z°Lt. Pr^terea eft2 Sin m Sin m — p\
PQj-- TN + 7.Qj feu II.) v=s-f q. Duda quoque
QR normali in (?_,ad lineacn DCQ^, erit quoque ejus pars
QU
#)9 ( #
QJJ normalis ellipfis in £_.. adeoque OP " PR " : OJ. :LU,
dtfen A : J-j : : dto : d/, unde habetur acquatio III.; .
_
■=-■
av
f'
■ Si tandem in valöre linea; GN ponuntur s= o Se
dy
r__.. . i.ivenitur C_*== «£ = — _L ._J__l— > adeoque obSV/7 (w — p)
LN= CBAr-BJ — CP, IV.) t — r=- g:ft s-L.yr) +p.
Cum itaque, ut in antecedentibus eft oflef-fum , ex
data arquatione inter .v & y cognolcatur arquatio inter r
Se s, opc harum a.quationum exterminari pofiunt quanti-
tåtes r, s, p Se q, ut refter -cequatio difterentialis (olas
cöordiftatas t < v cum fuis ftuxionibus continens, cujus
integrals praebet .equationem quafitam linea; DCQ^
-y.t
~* /
ty

